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Transliterated Title: K teorii martensitnyxh prevrashcheniy v 
metallakh 41 splavakh 
Publishing Data 


Originating Agency: All-Union Scientific Engineering and Technical 
Society of Machine Builders. Urals Branch 
Publishing House: State Scientific and Technical Publishing House of 
Machine Building Literature ("Mashgiz") 
-7 Date: 1950 No. pp.: 3 No. of copies: 3,000 
Text Data 
This 18 an article from the book: VSESOYUZNOYE NAUCHNOYE INZHENERNO- 
TEKHNICHESKOYE OBSHCHESTVO MASHINOSTROITELEY. URAL'SKOYE OTDELENIYE, 
THERMAL TREATMENT OF METALS - Symposium of Gonference (Termicheskaya 
obrabotka metallov, materialy konferentsii), (p. 4-6), see AID 223 - *! 
Coverage: Transformation of austenite to mertensite in steels is ex- 
plained by formation and growth of nuclei. "Elastic" 
crystals are formed which grow at: lower temperatures and 
shrink at higher temperatures. 
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K teorii martensitnykh prevrashchenty y AID 334 - 1 
metallakh 1 splavakh 


Stable and metastable modification of martensite phases in 
Solid solutions can occur in "novmal" or in martensite 
Kinetics. The martensite phase may be stable modifications 
of solid solutions or of pure meals, e.g., martensite of 
non-carbon alloys of iron, alpha-modification of cobalt, 
and Occasionally of zirconium and titanium. 
Purpose: For Scientific workers 
Facilities: None 
No. of Russian and Slavic References: None 
Available: Library of Congress, 
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Work of formation of unartensite nuelel. G. VV. Kurdyu- 
mov and O. 1. Makai. Didledeo tit “Neuer 
VSN R72, AS BQIOMD: cf. ob GE Ne the terug. de 
peadence of the velocity of isothermal tcanafoenation finan 
austenite to martensite of an alloy of Fe with :23'% Na and 
4% Ma was studied. On continuous cuoling at 10%) ani0 
Iranalormation began at -17°, which was (aiken as the 
tuastensite point. Kinetic curves at higher const. terug 
showed trandfoemathwi. The velocity of taperiag off of thr 
transformation was a max. at 47°. A plot the fogs 
rithm of the initial rate of transfurmation es. 1/7 was 
straight line at tempe. below —60*, but devisted from this 
line at higher tempe. The activation energy for nucleation 
was WM cal. /mole. The work of nucleus formation wasthat 


50°, 100 cul. /oke at — 40°, TOO at TO) ant Bend at 0? 
Chis, csurtenslte fuemation isa typical phase trained 
tron, Neus the martensite pomt the velaity uf tanstoros: 
thou Iv stow becuse of the large value of the work of telens 
formation AG Gay 
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was studied ta test the hypotheses thet this tracts pts 

ceeds by nucleation and gtowth. [he stect sad alloy acte 

Mefurmed by compression just {fore testing un B Mugnetotn 

eter. The deformed spectinens were then cooled {9 cause 

the mattcnate teaction fa prmead, and the amt. of reaction 

waadetd. bya aioe tone ries PF aneineins were vetttic : hy 

actay atic inte togeagple atiilies lefortuedt speennens of the 

a Nrbatarte a sate austenite into martensite. steel showest dettevts. Atewe about toy de fore nred erty eattae® 

ig ‘Ahad. Nawh 23.3 a simuvu, and T. V. Tugunova, transformation vccurred dung deforiiatien and teacted 

7 . Newk 73, 307 AAO); cle C14, 43, Olle - TWh traneformation at abut #06) deformation. The 

martensite point was fewered fra about fai to atl 

leveled off at this valic at about 40°. deformation. The 

imattenste rraction beeame vMaggish yo the Ueforemed spent: 

mens. Vhe total ast. of marteaute fareeiasl wos a resale of 

both deformation ans cooling wae 48D at 08% defcerstion, 

decreased to 185¢ at about 2950 deformation, and ascteased 

to d2Seat KSodefurmation. At alwat Ho deformation aa 

furtnation of martensite occurred doting cooling, De- 

fuemed specimens of the alloy showed a:nilar, mote pro 

nounced effects execpt Uhat no towering of the martensite 

point was observed. At 20 deformation only ubuut (Ug 

atimuch total transformation occurred as at OC; defurmation 

The kinetics of the isothermal martensite reaction at temps 

In the range — 1h te — 104" were stihed of specimens of the 

alloy deformed OF and 1%. Atalltempa. the 14% alloy 

showed an doitisl rate that was about Ob as fast ae the Of 

alloy, but the final amt. of reaction was comparable for the 

two specimens. ‘The activation encrgy was GAR cal. mol. 

for buth. Thus, the esecutial nature of the reaction ia not 
changal by defor tion. A. G. Gav 
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Transformation of 
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ustenite to martensite 
“ fis, not. no,2:6497 '51. 
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ea GLOVCHINER, Ya,¥M.; KURBDYUHOY, G.Y. 

Microstraoturai investigation of the transformation of austenite 

to martensite in steels and alloys at low temperatures, Probl, 
metalloved, 1 fiz. met. no.2:98-118 ‘51, (MIR& 1124) 


1; Chlen-korrespondent AN SSSR (for Kurdyunov), 
(Steel~-Metallegraphy) (Alloys—~Metallography) 
(Metals at low temperature) 
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KURDYUMOV, GeV.; MAKSIMOVA, O0.F., kand, tekhn, nauk. 
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weonee™ Wartensite nuclei formation process, Probl, metalloved, 1 fiz, mot, 
> N0,23129=134 *51, 
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1, Chien~korrespondent AN SSSR (for Kurdyumov), 
(Metal crystals) (Martensite) 
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__ZURDYUMOY, G.Ve; MAKSIMOVA, O.F., kand, tekhn, nauk; TAGUHOVA, T.V. 


Rffeot of plastic deformtion on the netics of austenit 

et 
formation to martensite, Probl, metalloved. 4 fiz. mot, ot ai 
135-152 '51, (MIRA 1224) 


1, Chlen~korrespondent &N SSSE (for Kurdyumov ) 
(Deformations (Mechanics) ) (Metallography) 
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reais 7S of alloying elements on the stability of martensite during 
tempering. Probl, metalloved. 1 fiz, met no,2:153-166 '51, 
(MIRA 1124) 


1; Chlen-korrespondent AN SSSR (for Kurdyumoy). 
(Steel alloys-~Metallography) (Tempering) 
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KURDYUMOV, GeVo; FERKAS, H.D. 


Mechanism of austenite dissociation in the intermediate temperature 
range, Probl, metalloved. 1 fis, met, no,21167-175 '51, (MIRA 11:4) 


1, Calen-korrespondent JN SSSR (for Kurdywnov), 
(Steel alloya—Metallography) (Austenite) 
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Distorted lattices in deformed metals and solid solutions, Probl, 
metalloved, 1 fiz. mat, no.2!222-231 '51, (MIRA 1134) 


1, Chlen-korrespondent AN SSSB (for Kurdyumov), 
(Crystal lattices) (Deformations (Hechanics)) 
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NESTERENKO, Ya.H.; SMYRNOV, A.A.; KURDYUMOV, H.V., diysnyy chlen. 


(MLRA 6:9) 


1, Akademiya nauk Ukrayine'koyi RSR (for Kurdyumov ) 
lofisyky Akadeatyi nauk Ukrayine'koyi BSR (for Nestere 


2. Iaboratoriya meta- 
nko and Snyrnov), 
(Metallography ) 
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KURDYUMDV, Ge y. 
USSR/Metals - Diffusion 1 ‘ep 51 


"The Influence of Carbon on the Self-Diffusion of Iron," P, L, Gruzin, Yu. Y, Kornev, 
a. V. Kurdyumov, Corr Mem, Acad Soi USSR, Inst of Metal Sci and Phys of Metals, 
Cen Sci Res Inst of Ferrous Metallurgy 


"DoktAk Nawk SSSR" Vol LXXX, No 1, pp 49-51 


iron was obtained during the investigation of the self-diffusion of pure iron. It 
i was shown that the addn of carbon strongly influences the parameters governing the 
i self-diffusion of iron, Current article subjects this problem to @ Special study. 
Concludes that the addn of carbon in iron decreases the energy of the bond of the 
austenite lattice, Submitted 12 July 51. 
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“Kinetics of Martensite Conversion at Tempera- 
tures Higher Than Room Temperature," G. V. Kura- 
yumov, Corr-Mem, Acad Sci, USSR, O..P. Maksimova, 
Inst of Metallophys, Cen Sci Res Inst of Ferrous 
Metallurgy ; 7 

"DoklAx Nessk.SSSR" Vol LXXXI, No 4, pp 565-568 


Investigates: reduced initial speed of conver- 
Sion of austenite into martensite vs temp 
(+150°c to -150°C); martensite curve (quantity 
of martensite vs temp) of continuous cooling 
taking into account the isothermal effect; 
quantity of martensite vs bre for various. iso- 
therms starting at beginning of soaking; 


202TO9L 
—_— OT 
USSR /Physics - Martensite Conversion 1 Dec 51 
(Conta) 


reduced quantity of martensite vs soaking time 
for various temps. N. A. Bondarenko assisted 
in the computations. Submitted 10 Aug 51. 
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KURDYUMOY, G. Y. - . ~~ — 7 - . . . . . = 


Austenite 


Remarks on A. S. “av'yalov'sa work "Mechanics and kinetics of austenite transformation in 
ferrocarbon alloys," Zhur. tekh. fiz., 22, No. 1, 1952. 


Monthly List of Russian Accessions, Library of Congress, May 1952. Unclassified. 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000927710004-1" 


"APPROVED FOR RELEASE: 06/19/2000 ai aes et tah De 


c 


~ 3 : “ - * 


Mee Snare dae A ae 
RUSUYDNOY, a. ¥. 


USSR/iletallurgy - Steel, X-Ray Analysis 1 


"Gauses for Decrease in the Intensity of Martensite X-Ray Interfsren 
V. K. Kritskava, G. V. Kurdyumov, Corr Nem, Acad 3ci USSN, Tust of j 
and Motal Phys of TsitTvhy! 


"Dok@ AK Heat SSSI" Vol 85, to hy pp 7736775 


Studies character of distortions of martensite crystal lattice by measuring intensitias 
of k-ray diffraction of hardened steel with 0.35 and O.h1é o at 2 temps: +239 and -185°, 
Jstablishes that martensite latttee is characterized by considerable stresses of 3rd 

; kind, l.e., considerable displacement of oscillation centers of atoms, Presence of 
& in soln causes considerable increase in amplitude of thermal oscillations and leads 
to weakenin;; of interactumic bond in comparison to lattice of alpha~iron. 
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p. 997-999.) 
Studies true cause intensity weakacss of certain doublet lines 
on X-ray photographs of martensite; random static deviations 
of “e atoms from ideal position in dircetion of tetragonal axis 
versus Increase In amplitude of thermal vibrations in’ this 
direction. Table. 4 ref. 
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GRUZIN, P.L.; KURDYUHOV, &.¥. 


Une of artificially radioactive isotopes for the study eas Mettig 
and self-diffusion. Self-diffusion in 7 iron. Ta6s) 40 85 ( . ia 
nauk, no, 32383-392 Mr '53. MLEA 


1, Akademiya nauk SSSR (for Kurdyumov), (Diffusion) (Alloys ) 
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LYSAK, L.I.; KHANDROS, L.H.; KURDYUMOV, G.V., diisnyi chien. 


Quantitative modification of residual austenite following the deformation of 
Ul2A steel. Dop.AN URSER no,4:236-239 '53. (MLRA 6:8) 


1, Laboratoriya metalofizyky Akedemlyi arkhitektury UBSR, 2, Akeadeniya nauk 
URsr (for EKurdyumov), (Auatenite) (Steel--Metallography ) 
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ALEKSANDROV, .N.; KURDYUMOV, H.V., diysnyy chlen. 
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Field of atress originating in the decay of austenite near the pearlitic 
kernels. Dop.AN URSR no.5:337-343 ‘53. oa (MLBA 6:10) 


1. Akademiya nauk Ukrayins'koyi RSR (for acaraney i 2, Artemive'kyy 
uchytel's'kyy instytut (for Aleksandrov). (austenite) 
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4 
a on the ay site Crystals of Hardened Lop-Cartea 
Steets, G. Vi Rurdyumov, M.D. Peckas, and A. E’dhamoy, 
Dokl Gud-IHS HR, 1029, O2, (Of VSS-UBN). 


t , In Rusian). The atate of martensite in a series of low-carbon 
7 stecle (quenched from 1000-1050* C. in a solution of sodium 
hydroxide at 0°C.) was Investigated ty determining the 


+f Journal of the Tron and Steel Institute width of the (211) line in chromium ea hagon, the herdnces, 
: Vol. 176 and the coercive force. An incteses ir, carbon content leads 
F to @ continuous increase of all three x yaar indicating an scsi 
Apr. 1954 increasing amount of carbon {a aolid aoluyon. Cancoming ea 
Metallography the influence of manganese content on the width of the line ; 


(211) it was found that, in all alloys, tho carbon content of 
martensite was the esmo and that the carbon waa rmtalned 
{ in solid solution. It ls concluded from the data obtained that, 
during the rapid quenching of carbon ateel contalaing 0-1, 
. of carbon, martensite la not able to decompose during cooling 
and tha carbon remaina in solution. This conclusion ia valia 
for etoals with carson <0-1%. Tho main condition for tho Saran 
retention of al’ the carbon in a-solid solution is a high quench. 
ing spocd.—yv. a, sa : 
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"Theory of Chanzes in Martensite." p, 52, 
(STROJNOZLEKTROTECHNICKY CaASOPIS, Vol. 5, No. 1, 1954, Bratislava, Czechoslovakia) 


50: Monthly List of East European Accessions, (EEAL), LC, Vol. 4 
No. 5, May 1955, Uncl, 
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Card 1/1 Pub 153-12/26 

Author : Kurdyumov, G. V. 

Title : 7 Natiire “OF hardnese of drawn steel 

Periodical : Zhur. tekh. fiz. 2h, 1254-1267, Jul 1954 

Abstract : ‘The martensite behavior of transition of a solid solution during 


drawing of steel can be separated into two types. A new phase 
without stress relief and typified by microstructure occurs as 
consequence of the martensite formation mechanism, The other 
type consists in a diffusionless transition of martensite with 
structural changes of alpha-phase crystals in microspaces. 
Thirty references including one U. S. 


Institution 5 we 


Submitted : March 15, 1954 
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Cad if. Pub, 22 - 16/ih 
Kritskaya, V. K.; PUTA aaCY 5 G, iy academicians and Stellets— 


Authors 8 kaya, T, I, SEMPER hte : 
Title 1 Effect of chromium on tho coupling forces of the erate of . 
_ &-iron 


Periodical 1: Dokf. AN SSSR is 63-68, Sop 1, 1954 


Abstract t Effect of chromium on the bond forces in theOt~iron crystals 
was studied experimentally, The experiments were conducted 
with tho help of X-rays, Some results are shown on a diagram 
and tables. Four references (1951-1953), 


Institution ! Instdtute of Metallurgy and Physics of Metals of the Central 
Seicntific Research Institute of the 2ure Metals (TsNIICpM), 


Subnitted 
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Card 1/1 Pub. 22 - 16/48 


Authors : Bil'dzyukevich, I. A.; Golovehiner, Ya. H.3 and Kurdyumov, G. V., Academician 7 
Waticagub Sie Beers ae ed ; 
Title The nature of coercive force changes during the tempering of hardened low- 
carbon steel 


ote 


Periodical Dok. AN SSSR 98/3, 385-387, Sep 21, 1954 me 


Abstract The three factors playing an important role in the intensive development of . 
coercive foress, during hardening of steel, are listed. It was established 
that the Martensite conversion mechanism in itself leads to considerable in- 
crease in coercive force as result of ths originating internal hammering. 
The effect of other factors on the change in coercive force, during the tem- 
pering of low-carbon stee:, is explained. Experimental results show that 
tempering at 220° results in lesser inerease in coercive force than harden- 
ing, Fifteen USSR references (1933-1954). Graph. 


Institution : Central Scientific Research Institute of Ferrous Metallurgy, Institute of 
Metal Research and Physics of Metals 


Submitted : Jum 9, 195h 
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Kurdyumov, G. V., Academician; and Travina, N. 7. 


linentvenozranhic study of interatomic reactions in solid solutions with 
a nickel base 


Dok, AN SSSR 99/1, 77-80, Nov i, 1954 


Experiments with crystallic solid solutior.s, having a nickel base, are 
described. The experiments are intended to determine the strensth of the 


interatomic bonds ef the solutions. This was accomn.i. shed by measuring 


the thermal factors of Roentzen's ray-dispersion. Results are given, Five 
references (1951-1954). Tables; srarhs, 


Institute of Metallurgy and Physics of Metals of TsNIChM (Central 
Scientific Research Institute of Ferrous Netals) 
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Xray interference intensity changes during 
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titanium-aluninun alloy aging. 
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(X rays--Industrial applications) 
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Author : Kurd Vv, G.V., Il'ina, V.A., Kritskaya, V.K., Lysak, S.I. 
Title : X-ray Diffraction Investigation of the Strains and Binding Forces in the 
Crystal Lattice of Metals and Alloys 


Orig Pub ; Probl, metalloved. 1 fiz. metallov, sb. h, 1955, 339-359 


Abstract : Extensive experimental material is reported on the study of x-ray diffraction 
of strains and interatomic-interaction forces in the crystal lattice of metals 
and alloys. Th« charactsristic features of the live crystalline structure 
of metals and alleys in etrengthened state ars examined. An analysis is 
made of metals for determining the various changes in the fine crystalline 
structure and of the properties of the crystals in the micro regions. Bib- 
liography, 28 titles. 
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(X rays--Industrial applications) 
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USSR/Physics - Distortion FD-3032 
Cara 1/2 Pub. 153 - 1/23 

Author > Kritskaya, V. K.; Kurdyumov, G. V.; Nodia, N. M, 

Title : Binding forces and distortions in martensite crystals 


Periodical : Zhur. tekh. fiz., 25, February 1955, 177-161 


Abstract : The essence of tempering of steel consists in the formation of 
: supersaturated solid solution of carbon in the alpha phase (mar- 
tensite) as a result of diffusionless conversion of austenite, the 
considerable change in the Steel's properties as a result of tem- 
pering being due mainly to those changes in the state of the alpha- 


the nature of the properties of martensite and their variations ‘pn 
the annealing process it is important to know the characteristics 
of the structure of its lattice, hence binding forces and distor- 
tions. The authors conclude that the great resistence of marten- 
site crystals to plastic deformation cannot be due to variation in 
the binding forces in the lattice, since it is not only not higher 
than in alpha-iron crystals but even significantly lower; and that 
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the cause for the high elastic limit of deformation in annealed 
Steel is the 6reater bltatic distortion of the martensite lattice 
caused by the bresence of carbon atoms dissolved in {t, Nine 
references, 
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Kritekaya, V. K.3 Kurdyumov, G. V., Acaderician; and Tikhonov, L. Vv. "ee 

cea ETE Kiwi eb LE eR vee boon | 
Effect of machinine on the coupling forees in the crystsis of sa 
solid solution of tron-nickol alloy 


Dok, AN SSSR 102/2, 271-274, May 11, 1955 


Studies ere described of the herding and tempering effect on the coupling 

forces of the plastic deforation of Lron-nickel alloys of the following 
compound: 4% lids 0,015% C; 0,04% Si, and 0,001% P, Intensities of the Me 
Spectral lines were studies. Fourtcon USSR references (1951-1955). “if 
Diagrom; table, 


Central Selentifie Research Institute of Ferrous Metals, Inatitute of i 
Metallography and Physics of Metals + 


February 27, 1955 
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DANILOV, Vitaliy Ivanovich, Professor,doktor fiziko-natematicheskikh nauk, 
laureat Stalinskoy premii; 4 G.V., akadanik, redaktor: 
DANILOVA, A.I., redaktor; ZUBKO, A.M. , redaktor; KAMENETSKAYA, D.S., 
redaktor; LASHKO, A.S., redaktor; OVSIYENKO, D.Ye., redaktor; SKRY-- 
SHEVSKIY, A.F., redaktor; SPRETOR, Ye.Z., redaktor; KAZANTSEY, B.A., 
redaktor izdatel'atva; RAKHLINA, N.P., tekhnicheskiy redaktor : 


(Structure and crystallization of liquids; selected articles] 
Stroenie 1 kristallizatsila zhidkosti; izbrannye stat'i. Pod red, : 
G.V.Kurdiumova, Kiev, Izd-vo Akademii nauk UkSSR, 1956. 566 De 
(MLRA 9:10) 
1. Deystvitel'nyy chlen AN USSR (for Danilov) 
(Liquids) (Crystallization) 
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Cetegory : USSR/Solid Strto Fhvuies . Mochrnical lroperties of £9 
Crystels end Cryatelline Conpounds 


Abs Jour + Rof Zhur .. Fiziln, No 3, 1957, Wo 6013 


futhor + kurdyunov, G.V,, Keninakiy, E.Z., Rozenberg, Vié, 
Titlo t infiuonce of Intornal Structure of the hustenite Grein on 4 
tho Strength with Incroesing Tor-pornture 


Orig Fub s Dokl, An SSER, 1955, 107, No 1, @5.€7 


Abatract 3 A Study was updo of the influence of the intresrenular , 
structure of custenite on the strenpth ot 700°, as o function 
of the epecd of tha fornetion, Various Structures were ro 
-colved by phese herdenins: (direct ond reverse ::ertensitic 
trensforrntion) end hoating ot vericus tor:peretures above 
the tenperrture of the end of the reverse mertonsitic trrens. 
fornetion, It weg esteblishnd thet the Provence cf o thir 
subnicroscopic inho-oreneity in the structure of the preing, 
due to tho lergo nusber of intrepronuler Seperotion sur- 
faces, lends to on increese in the resistence to deformation 
av high doforrietion epced rnd to a redvetion in the resis- 
tence to defornation ot Opooeds -Gauaihg Pailure cfter 100 
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» SUBJECT USSR / PHYSICS CARD 1 / 2 PA - 1245 
AUTHOR KUDRJUMOV, G.V., KAMWINSKIJ, £.Z., ROZENBERG, V.¥. 
TITLE The Influence exercised by the Interior Structure of the Austenite 


Grain on Strength at Increased Temperature. 
PERIODICAL Dokl. Akad. Nauk, 109, fase.1, 85-87 (1956) 
Publ. 7/1956 reviewed 9 / 1956 


In the present work a solid solution on an iron base containing about 29% 
nickel and 1% titanium is examined. The direct martensite transformation of 
this alloy takes place below room temperature, but the inverse transformation 
ceases at 640°, The samples were homogenized for 8 hours at 1000° after 
melting and forging. After the aforementioned treatment the samples had 
austenite structure, and their state depends on working temperature. The en- 
4 durance strength was tested at 700° in an argon atmosphere by tension. As a 
result, the dependence of endurance stranzth on the connected tension and on 
the temperature during preliminary treatment is obtained, and herefrom also 
the tensions necessary for a fracture of the sample after 100 hours. Further- 
more, short tests of breaking atrength were carried out at 7009, on which 
occasion the following results were obtained: The higher the temperature of 
annealing after the martensite transformation, the lower is the strength 
limit and the larger the endurance limit of atress, i.e. the tension necess- 
ary to bring about a fracture after 100 hours. 
X-ray examination supplied information concerning the state of the crystals 
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of the -solid solution after corresponding treatment. Some X-ray pictures 
taken with manganese radiation are attached; they permit a qualitative de- 
scription of the state of the crystal lattice of the austenite after an in- 
verse martensite transformation and following heating. The broadening of the 
lines in a radial direotion is due to tenaions of the 2. kind, and to the re- 
duction of the domains of the coherent scattering of X-ray radiation. The de- 
scription of the interference spot in azimuthal direction mdicates a mutnal(?) 
or opposite (?) rotation of these domains. These states of the crystals (grain) 
of the solid solution are conserved up to very high temperatures and recrystal- 
lization begins only at 1000°. After annealing at 1100° and 1200° reflections 
of new recrystallized grains become noticeable. Each austenite grain is.a 

total of small domains with a proper crystal lattice, and this lattice is 
interrupted at the boundaries of the grain. The higher the annealing tempera- 
ture after the inverse martensite transformatioa, the more completely will the 
destructions of the crystal lattice be removed, and the more will the strength 
of the solid solution be reduced. At high temperatures and low tensions a 
treatment that removes (or increases) defects of the lattice will increase 

(or deteriorate) resistance against plastic deformation. 


INSTITUTION: Institute for Metallurgy and Physics of Metals of the Central 
Scientific Research Institute for Iron Metallurgy 
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SUBJECT USSR / PHYSICS CARD 1 / 2 PA - 1857 
AUTHOR KUDRJUMOV,G.V., PERKAS,M.D. 
TITLE On the Hardening of Not Alloyed Carbonless Iron. 


PERIODICAL Dokl.Akad.Nauk, 111, fasc.4, 818-820 (1956) 
Issued: 1 / 1957 


At first some previous works are discussed. The impossibility of hardening 
carboniess iron, i.e. the impossibility of the production and the growth of 
the germe of the a-phase above the martensite point is due to a disturbance 
of the crystal structure of austenite, and consequently by the high mobility 
of the atoms. Heating up to 1000° and more diminishes the production velocity 
of the a-phase in a higher range of transformation temperatures and makes 
undercooling of the austenite down to the domain of martensite transformation 
possible. If these assumptions are correct the possibility of nardening pure 
iron by increasing the temperature of heating will increase. For this purpose 
a heating temperature of more than 1100° is taken, because in that case the 
dependence of the diffusion coefficient on temperature takes a normal course. 


The iron examined in this case had the following chemical composition: 
0,01% Cy 0,05% Mny 0,02% Siz 0,008% Ps 0,03% Sj 0,041% 0,5 0, 009% Nos 
0,004% Hos The samples consisted of 20 x 10 x 1 mm plates. The samples were 
chilled in a 10% aqueous NaOH solution at 5°. The state of the iron after 

various forms of processing was estimated by measuring the hardness (accord- 
ing to WICKERS) and the breadth of roentgen-interferences. For the samples 
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annealed at 600", 80 Hy was obtained for hardness, and for the breadth of the 


line (220) 9.10% radian was, obtained in iron radiation. After hardening of 
the samples from 980 to 1020° » hardness increased to 100 - 120 - The inter- 
ference lines were somewhat washed-out on this occasion, but the doublet Ka 
of the line (220) did not fuse completely. In the course of hardening which 
proceeded from 1350° » hardness amounted to from 190 to 210 Hy» and the doublet 


Ka fused into a broad line. 

The data at present available concerning the strength and the roentgen proper- 
ties of carbonless iron show that the solidification attainable by martensite 
transformation has a similar strength as solidification attainable by cold 
plastio transformation. By comparing the results of chilling and cold deforma- 
tion of iron it is possible to conclude that on the occasion of chilling pro- 


ceeding from 13509, the trausition {> « (at least with respect to the 
greater part of the volume), takes place according to the martensite mechanisn. 
However, chilling proceeding from 1000° caused only partial hardening. A pos- 
sibility of undercooling the ¢ ~phase of iron (and therefore its hardening 
properties) deponds largely on the inner structure of the grain and on the 
quality of the oryatal structure. 


INSTITUTION: Institute for Metallurgy and Physics of Metals of the Central 
Scientific Research Institute for fron Metallurgy. 


APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000927710004-1" 


"APPROVED FOR RELEASE: 06/19/2000 CIA-RDP86-00513R000927710004-1 


KURDYUIOV, G. Y. 


Agid. Sei. USER 


"The Nature of Martensite Transformation," 


paper oresented at the Hetallurgical Congress in Chicago, 6 iiov 1957 


Eval. and Abst. B~3095, 520, 6 Nov 57 
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Translation from: Referativnyy zhurnal, Metallurgiya. 1958, Nr 5. p 246 (USSR) 


AUTHORS: 


TITLE: 


Gruzin, P.L., Kurdyumov, G.V., Tyutyunik. A.D.. Entin, RE. 
— 


On the Role of Diffusive Displacements of Atoms in High-temp- 
erature Strength (O roli diffuzionnykh peremeshcheniy atomov v 
zha roprochnosti) 


PERIODICAL: V sb.: Issled. po zharoprochn. splavam. Vol 2. Moscow, 


ABSTRACT: 


AN SSSR, 1957, pp 3-8 


Some results of investigations of diffusion (D) in metals and 
alloys relative to the problem of high-temperative strength (H) 
are examined. It is noted that the special features of the be- 
havior of metals at high temperatures under load are con‘tiiioned 
by the existence of rather frequent diffusive shifts of atoms (A) 
in the crystal lattice of the phases constituting the alloy. There- 
fore, along with the shear mechanism of plastic deformation, a 
diffusion mechanism becomes active. The number of atomic dis- 
placements, increasing with temperature, tends to limit the 
temperature zone in which hardened alloy phases may be em- 
ployed, owing to the reduction in the resistance to plastic de- 
formation due to the shear mechanism. The relatively higher A 
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mobility atthe grain boundary orthe intra-grain interface, as against that 
within the body, means that the grain boundaries constitute the weak spot in 
the resistance of a metal to deformation and fa:lure at high temperatures. A 
reduction in the mobility of the A 1s required to increase the level o" H. fr is 
demonstrated that an identical level of mobibiy of the A can be attained et dif- 
ferent temperatures with different metals. The temperature 3t which a given 
level of diffusive mobility of A is atrained is determined primarily by the 
energy of activation, In some metals the level of mobiltty of the A is also Sip 
nificantly shifted by the change in the magnitude of the factor Do preceding 
the exponent in the expression for the relationship between the coeffic:ent. of 
diffusion (CD) and the temperature. Accumulated experimental data show that 
a variation in the CD may occur owing to changes in either parameter of the 
temperature dependence of the CD. At elevated energies of activation ‘due to 
alloying), there is usually an increase in the multiplier Dy. with the result 
that at temperatures that are high for the given alloy base metal there is 
little change in the CD, while at low temperatures they may change by a full 
order of magnitude or even more. Addition to the alloy ot elements that 
strengthen the bond in the solid solution causes a shift toward higher temper- 
atures for the onset of the diffusive ductility mechanism. Woon, 
1. Metals-~Diffusion 2. Alloys--Diffusion 3. Metalu--Tenperutiucs 
Card 2/2 4. Metals--Mechanical properties 
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AUTHORS t Kurdyusov, G. Vey Neyman, WM. Boy Frank, G. 4M. a9-11-9/9 


TITLE: The Use of Radioactive Isotopes in the USSR ( Primeneniye ra- 
dioaktivnykh izotopov Vv S3SR) 


PERIODICAL: Atomnaya Energiy@, 1957, Vol. 3, Nr 115 pp» 465-478, (USSR) 


ABSTRACT: Only some of the most important uses of radioactive isotopes in 
chemistry, biology, medicine and agriculture are described: 
I. Radioactive isotopes in chemistry. 
1) Anorganic chemistry. 
a) Mechanism 66 the isotope of complex compounds of Pt, Br. 
b) Mechanism of the formation of thiosulphate. 
c) Establishment of the diffusion exchange theory for the 
systems solid body -gas, solid-liquid, etc. 
2) Analytical chemistry. 
| Use of indicators. 
by) Absorption of carbon for the separation and purification 
of radioisotopes. 
3) Chromatographic separation of salts and gaseous mixtures. 
3) Physical chemistry. 
a) Determinations of the vapor pressure of metals, salts and 
oxides, 
b) Rapid method for the determination of solubility: 
ay Chemical kinetics 
Card 1/3 5) Organic chemistry 
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a) Determination of the rearrangement of closed groups,rings, 
eto. 
>) Determination of the place where the splitting of a lar- 
ge molecule or ring etc. takes place 
c) Participation of oxygen in catalytic oxidation processes 
II. Radioactive isotopes in engineering. 
4)Gammadefectoscopy (samples with a thickness of up to 300 mm) 
o\control of working processes (CO, Ir]?°, cs 137, tTmi7°) 
3)Employment in the ourrent thickness measurement without dis- 
turbing the working process, but on the contrary to control it 


el aie for new ore and oil deposits 


5)Use in mining and in foundrtes 
IIl.Radioactive isotopes in biology and medicine 
1)Determination of the exchange of phosphorus dnithe sick tis- 
sue, in the lungs, in the central nervous system 
2)Determination of the exchange of iodine 
3)Use in therapeutics (internally and externally applied) 
4)Determination of the speed of an exchange process in depen- 
dence on the functional state of the central nervous system 
5)The use labelled microorganisms for determinations of immunity§ 
6)Gammasterilization 
Card 2/3 IV. Radioactive isotopes in agriculture 
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The Use of Radioisotopes in the USSR. 
1) Determination of the actual course of photosynthesis 
2) Determination of the actual process of nutrition in plants 
3) Biosynthesis of chlorophyll 
4) Improvement of fertilizers 
There are 3 figures and 98 references. 
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TITLE: Study of the dependence of the bond forces on the state of 
erystals in metals and solid solutions. (Izucheniye 
zavisimosti sil svyazi ot sostoyaniya kristallov v 
metallakh i tverdykh rastvorakh). 


PERIODICAL: "Fizika Metallov i Metallovedeniye" (Physics of Metals 
and Metallurgy), 1957, Vol.IV, No.5, pp.417-431 (U.5.S.R.) 


ABSTRACT: Numerous studies revealed that the interatomic bond forces 
in 6 metallic crystal lattice can be influenced by alloying;. 
Depending on the nature of the alloying elenent,the bond 
forces can be increased or decreased. Earlier work of the 
authors (3) and of Iveronova, V.I. and Katsnel'son, A.A. (4) 
have shown that the concentration of the alloying component 
is also of great importance, the heat treatment and plastic 
deformation was also found to influence the characteristic 
temperature of the solid solution (2,3,5,6). In recent 
years a considerable amount of work has been published 
inside and outside the Soviet Union in which anomalies are 

Cara 1/5 reported in the changes of certain properties as a result 
of heat treatment and deformation of numerous solid solutions. 
On the basis of experimental data of verious authors it can 
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126-3-5/34 
Study of the dependence of the bond forces on the state of 
crystals jn metals and solid solutions, (Cont.) 


be considered as an established fact that certain properties 
of the solid solution cen be changed appreciably by heat 
treatment and deformation without eny change occurring in 
the chemical composition of the investigated phase; this 
phenomenon (change in the characteristic temperacures, 
electrical resistance anomalies, change of the lattice 
period etc.) was detected only in solid solutions but not 
in pure metals, Analysis of results of otner authors 
permits the assumption that the anomalies in the properties 
observed by various authors can be attributed to a general 
cause and are the result of the same process taking place 
inside very small volumes of the crystal lattice of the 
solid solution, The most likely assumption is that the 
observed anomalies in the properties are due to changes in 
the distribution of the atoms in the lattice of the solid 
solution and on that numerous authors are in agreement 
but, on the other hand, various authors disagree on the 
character of the redistribution of the atoms inside the 
solid and on the nature of this phenomenon; however, there 
4s no direct confirmetion of this essumption eni the problem 
requires further study. In the here described work the 
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influence was investigated of differing treatments on the 
interatomic interaction in crystals of solid solutions and 
of some high melting point metals and the influence was 
studied of the plestic deformation and heat treatment on 
the bond forces. The investigations were effected by X-ray 
methods and by measuring the resonence frequency of the 
longitudinal elastic oscillations (determination of the 
modulus of elasticity). The investigations were carried out 
on iron alloyed with chromium, mangenese, “I, Ni, Ti and 
also on pure Cr, W and Ta. For melting the netals a 50 xg 
capacity high frequency furnace was used and the material was 
cast into 25 kg ingots, The ingots were subjected to 
diffusion annealing at 1200 C and then forged into a square 
of 40 x 40 mm cross section and into rods of 15 mm dia. 
Forging was begun at 1000 to 1100 C and,after forging, the 
material was cold rolled with a total reduction of 62.5%, 
the specimens for determining the modulus of elasticity 
were cut from the rolled strip in the direction of rolling 
and were 100 mm long and 10 mm dia. Tho chemical analyses 
of eight of the investigated melts are given in Table 1,p AV. 
The results are described in some detail wnich were obtained 
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Study of the dependence of the bond forces on the state of 
crystals in metals and solid solutions, (Cont.) 


for the characteristic temperature of the solid solutions, 
Fe-Cr, Fe-Mn, Fe-W, Fe-Ti and for the bond forces in the 
pure metals Cr, W, Ta and also for the Young modulus of 

iron and the alloys Fe-Ni, Fe-W, Fe-Cr, Fe-lin after various 
types of heat treatment. It was found that the character- 
istic temperature of the pure metals Fe, Mo, W and Ta does 
not change efter heat treatment and deformation of these 
metals. In chromium an increase was observed in the 
characteristic temperature after heating deformed specimens 
to 600 C; after heating deformed chromium et 800 C its 
characteristic temperature did not change; it was found that 
the effect of changes in the characteristic temperature as 

a function of the heating temperature is reversible. There 
is a bond force during heat treatment and deformation of the 
solid solutions Fe-Cr, Fe- and Fe-Nn: the characteristic 
temperature increases on heatingwithin a given tenperature 
range and decreases as a result of plastic deformation and 
hardening (Fe-Cr, Fe-Mn). It was established that there is 
full correspondence between the directiion of the change in 
the characteristic temperature ana tke Young modulus, resulting 
from heat treatment and working of the solid solutions 
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Fe-Cr, Fe-W and Fe-Mn, It is assumed that the revealed 
phenomenon of a change in the bond forces during heat 
treatment and working of various solid solutions is due to 

a redistribution of the atoms in the crystel lattice and that 
an increase in the bond forces corresronds to an increase of 
the degree of the near order, 


There are 10 figures, 6 tables and 24 references, 17 of which 
are Slavic. 


SUBMITTED: December 4, 1956, 


ASSOCIATION: Central Ferrous Metallurgy Scientific Research Institute. 


(Tsentral'nyy Nauchno-Issledovatel'skiy Institut Chernoy 
Cand 5/5 Metallurgii). 


AVAILABLE: Library of Congzess 
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AUTHORS: Il'ina, V. A., Kritskaya, V, K. and Kurdyumov, G. V. 


TITLE: On the change of the absolute intensities of X-ray 
intorferences of cold deformed iron, (Ob izmenenii 
absolyutnykh intensivnostey rentgenovskikh interferentsiy 
kholodnodeformirovannogo zheleza),. 


PERIODICAL: Fizika Metallov i Metallovedeniye, 1957, Vol,5, No.2, 
pp. 379-381 (USSR) 


ABSTRACT; In X-ray investigations of deformed metals and alloys 
(Refs,1-7, 10) it was found that there is a weakening 
in the intensity of the lines of radiograms obtained 
from deformed specimens as compared to the intensity of 
the same lines obtained from non-deformed specimens; 
the degree of weakening is the more pronounced the 
higher the order of reflection and complies with the law 
2 
~Brh; 
e . The work described in this paper aimed at 
verifying the correctness of this law and was carried out 
by means of an ionization method usings YPC-SOWU equipment 
which incorporated additional equipnent for controlling 
the change in the intensity of the prinary beam of X-rays 
Card 1/2 (I,). The investigations were carried out on deformed 
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On the change of the absolute intensities of X-ray interferences 
of cold deformed iron, 


(filed off) and annealed iron powders, The obtained 
results are entered in a table, p.380 and « Breph, Fig.l, 
Using the ionization method of measuring the absolute 
intensities, is was again proved that cold plastic 
deformation brings about a weakenin:; of the intensity 
of the reflection of the X-rays in accordance with the 
expontential law 2 

~by hs 

e og ° 


There are 1 figure, 1 table and 10 references, 
4 of which are Slavic, 


SUBMITTED: September 6, 1957. 
ASSOCIATION: Institute of Metal Technology and Physics of Metals, 


TsNIICHMM. (Institut Metallovedeniya i Fiziki Metallov 
TsNIIChM), 


AVAILABLE: Library of Congress, 
Card 2/2 
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AUTHORS: Il'ina, V, A., Kritskaya, V. K,. and Kurdyunov, G, V, 


_ TITLE: On the weakening of X-ray reflections of u-iron as a 
result of extinction, (Ob oslablenii rentrenovskikh 
otrazhenly a~zheleza za schet ekstinktsii). 


“PERIODICAL: Fizika Metallov i Metallovedeniye, 1957, Vol.5, No.2, 
pp. 381-383 (USSR) 


APSTRACT: Determination of the static distortions of the crystal 
lattice (third order distortions) is usually effected 
by comparing the absolute or the relative intensities 
of X-ray reflections from equal crystallographic planes 
of deformed and of annealed metal. It is thereby assumed 
that a change in the intensity should be due solely to 
one cause, namely, the existence of a disordered 
distribution of the displacements in the deformed 
specimens, The second (annealed) specimen is used as 
a standard, The preliminary heat treatment of this 
specimen must be so carried out that there should not 
be an intensive coarsening of the crystal structure which 
would lead to a weakening of the intensity of X-ray 
reflections (extinction), In order to determine the 
annealing temperature of deformed iron powier at which 
Card 1/3 a weakening of the intensity of the X-ray as a resuit of 
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On the weakening of X-ray reflections of a-iron as 2 result of 
extinction, 


Card 2/3 


extinction takes place, the following experiments were 
made : deforned iron powder was annealed at 500, 650, 

700 and 750°C. These powders were used for producing 
cylindrical specimens of 0.9 mm dia, The X-ray 
investigation was effected using molybdenum radiation, 
The X-ray patterns were photometricaily evaluated by 
means of a recording micro-photometer which recorded the 
curve of intensity distribution on a self-recording 
electron potentiometer, Bach half of the radiograph 
was photometered twice, The intensity was determined 

of X-ray interferences from crystallographic planes 

with the following sums of the square values of the 
indices: 6, 14, 26, 62. Obtained experimental data 

are entered in Table 1. After annealing at 500 and 700°C 
the relative intensity of all the measured interference 
values did not change; only after annealing at 750°C was 
a weakening observed of the intensity of the X-ray 
reflections from the planes (211) and (321). The 
intensity of the same X-ray interference from the pianes 
(510) and (732) remained practically unchanged, In Fig.l 
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extinction, 


the effect of the extinction for the various crystallo- 
graphic planes is graphed, ‘The effect of extinction 
was also studied in a solid specimen. One of the 
investigated specimens of hardengd iron was tempered 
successively at 450, 550 and 600°C for two hours and 
the intensities were measured of the X-ray reflections 
from the planes with the sum of the square values of 
the indices 6, 14, 26 and 62 and in the hardened state - 
6, 14, 26, The experimental results are entered in 
Table 2, It can be seen that the effect of extinction 
in a solid specimen of hardened iron manifests itself 
even after tempering at 600°C, It can also be seen 
that type III distortions do not occur during 
hardening, 

Card 3/3 There are 2 tables, 1 figure and 1 Slavic reference, 
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AUTHURS: Kurdyumov, G. V. and Maksimova, O. P. (Moscow). 24-6-2/24 


TITLE: Regularities in the kinetics of martensitic transformations. 
+ (O zakonomernostyakh kinetiki martensitnykh prevreshcheniy). 


PERIODICAL: "Izvestiya Akademii Nauk, Otdeleniye Tekhnicheskikh Nauk" 
(Bulletin of the Ac.Sc., Technical sciences Section),- 
1957, No.6, pp.4-11 (U.S.S.R.) 


ABSTRACT: In earlier work (1 and 2) the authors have shown that at 
sufficiently low temperatures the speed of martensitic 

e transformations is measurable. Researches carried out by the 
present authors indicate that in some steels with a low 
martensitic point T (temperature at which martensitic 
transformation begins ) the transformation of austenite 
into martensite can be completely halted by rapid cooling 
in liquid nitrogen, and isotnermal transformation of 
austenite into martensite can be observed at temperatures 
above the boiling point of liquid nitrogen (3 and 4). ' 
It was shown that a definite energy of thermal vibrations of 
atoms is necessary for the formation of martensite nuclei, 
At insufficient energy the speed of formation of nuclei is 
practically zero; as the energy of vibrations increases the 
speed of formation increases proportionally to exp(-U/RT), 
where U can be considered as the energy of activation of 
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